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3lStll4jftf&!RlIlTti«1334§ifi ?£Itt3t£j 














(74)ftJffiA 
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(51)Inta e KB1iB*§ 
H 0 1 M 4/58 
4/02 
4/04 
10/40 



(57) mm 

■fotiitzmmmki i ib, ivb. vBm*^^t 

■9- 4 f ^4*tt**>-3#*«l^cW**«»6*»*. 



[&g«Ffft*©fSB] 

[ If im 1 ] iEffi 4 ftS i ISt Z #*^H^®fi<c 

• ffiffi-r^ i ax« 2 at(±©^»»« i i i b . iv 

B. VB]6£j!P6S«ft?c5c5R (S i £KK ) <D#ttXtt 

[fS*JS2] .hEHJWWU I 1 BBot£41,TB. 
A 1 . G a . I nSt^T 1 #>6>&2>1i¥. I V BtSOT^t 
UGe. SnRtfP b#>e>&*S¥. VB^7C*<tLr 
As. SbRtfB iii>e>rj:Z,WtiJ>hmi*1ntcimXU2 
myL±<07C%k<D&#XlXZ<Z>< b£8>£fflb> * t: i 

[ 3 ] ±S7c^©^x«-e ©f b£&*«^ta 

-7-cfiK2 0—9 5MM%^tSC tZftWltt 1 

IB»©#*;S^:&SrfeJim«5tm 

[111*315] SJBMIIIB. IVB, VB«*6 
Stftv/c 1 SXtt2«tLh©7t3ft (SitriO ©*f* 

400-1 20 0"CtijSlU. t5«W(CS6S»T-&C 
i K «fc *) ±!B7c3t©i|if*X«^ ©< b£4J5 i E*&ff <t 

W-imtf-W* 1 - 3 0 u ro©©;fc£ffi 
b>5 C 4 *W&£t i»^41Ei6©**36nyc®fe« 

[«#«7] 4>tt< 4t«M»«I I I B. 1 VB. 

vB^e.ii(iti/c i ax«2«ti±©7cS{ ( s i >&& 

<) <Di|i#Xtt*©<b^4^Sttm4 

5 c 4 t r *#*3ft^«ft. 

[0 00 1 ] 
[0 002] 

[fi£3fc©8&B] 3Va©«H*t>-3**3fi— JWKfee** 
tUCo. Mn. N i {Cf^$n?.S^^)S©^b©5 
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SI (f»>F5-f r) ■CfiSS-r^fcifcF'ggp-CVa-bO/c 
») . F 9 -f r ©ffitt#i« < fekeonaKtt* 1 * * 

^<b'©ra!S*J*-5. •€•©?£«>. ^K'J^f AKftb4?§ 

gsst«4«f*a^fc»j©5asmsa**®c^«!; 
b>5X«£4&r>Tb»s. 
10 [0003] ftflt£ 0 1Kb >ftfttt««*«i)&'?* s ftffi 

j&toMtC-C. 1) T i S,, LiTiS, (3KB4$ft3R 
3983476^) tt£®jMF£H*A'=i«':'4t6*. 
2) Jb*;l>8fjg©3B&3£JlSMMJj. WO, <# 

BftftflU 19 84 7 6#) . 3) L i xFe (F 
e,) 0,tt4-©*t*;Hb£«J (*JPlB35 8 -2 20 3 
62-Sf). 4) SSvik^JK^fiSSnfcF ei 0 3 ©'J^ 
9A<t&tt (*i#Sf4464447f) . Fe.O, 
©•;^^A<b^% (^53^3- 1 12070f) „ Nb 
.O, (#MB36 2-5 9 4 1 2-Sf. tKT2-8244 
20 7-Sf) . &{b&. FeO. Fe.O,, Fe.O,, Mft=> 
>WK CoO. Co.O,, 00,0, (SH¥3-2 9 

1 8 6 2#) tti:(Dm®&]mitmmt>ti-r:^z. - 

-H> 5) 'J^A££££j£ES-r£C£#*a6n-tb>S 
Sn. Cd (Proceedings of the 
Electrochemical Society, 8 
7- 1. 1 9 8 7) Al (Solid State I 
onics. 20, 1986). Si. Pb. Bi, S 
b (Proceedings of the Elec 
trochemical Society, 87-1, 
30 1 9 8 7) KlXCftfc©'^^^©^ (ffJAMStH 
¥7 - 2 9 6 0 2-if ) DtmmZtlX^Z. 
[0 0 04] 

[#£Bj**ii¥ifcu<fc5 4-r*issi] u*^«* s e>. -tJ2© 

Sn. Cd. Al. Si. Pb. Bi. S bRt*Cft6 

A/cm'iyi) «:*jb>t:^fi*<®< ip^%wm<ov 
5 ) (o-gimiffliwommmmt&m A©tste 

40 UTiEffiiSl^^-e^rfe^^T^i. -S-©m?fe©fP 

efcjj.-tSftgnS^JSi 2 ) ±BBftSr£t)H©*!i*^ 
^ffigt^^ 36K3) ss«figsgst?©^)Kmtc*>-b»r 

fc. 3-4V©JSmE. iSSfi. &»&3tfifc« ! l#l3:fc«i: 
[0005] 




C3) 

3 

-TSfcib. *#£!8©:ftgri1&8tt. 4>ft< <»:«>>;^A 

a • aa-rs i mx.u2mv±<»miim i 

I1B. I VB. VBSt*^il«il/c7c3R (S i *Mt 
<) ©i|i#Xtt*©<b£1&<i^fmW£^ftS«£ 

{*X«-€-©<b£«J<!: . m&MiC J: 0 £iHbW8&ft®fli*m 
£©#ag^4l>Tft*«^m£#afb§HjaT4 10 
00-1200 U tgMtfJK&t&i*?- * C 4 

HiiKb&fclEgrSigJft i L . mmmmu: Mt^i® 

*®mz ate xxrmfri-ic m t&®*mms&> 
*a-*-*c£tcj:i)aa3*i&. mmtmsk±<DW&<t 

[0006] 

[»a©**©jia*] «t. *»a*aa«ca!!i!T*. 
**k-c«. mmmmi i ibsiob. ai. Ga. i 

nSOT i a>6>ft£S¥> iVB^OGe, SnWPb 
VBiOAs, S bSCXB i#>e>ftS8f*> 
fcSKtifc 1 ax« 2 a^©*ttX»*©f tettfeJi 30 
U5. iftiltfJjlfSKtt, Bi. A 1 . SnT* 

fig-C*tltf^< . InBi. B i , I n s , Bi In,, 
InSb. InAs. I n P. InN. GaSb, Ga 
As. GaP. Ga N. Tl.Sb. Sb.Tl,, Bi, 

t i . a i sbm><t&®!mmmv*>tiz. 
[0007] $tc> *m}icm\.>zmm&&m£iz. c 
u. au. Aemn&m&Fe. Co. Nimm&&m 

[ooo8] */c, *m}<D®mttmt wb, jmls 40 
(ctoKftu *>^{bL*?cfc©*5igms*w-rstm 
-cants #(c^«3 ns fc<Dt?(i!&t,»*i t j^w*§£tf 

u>. tux ^y-tzx ^-7»-fe>. f-fe>. 

fb£«5. *©»$#. cne.©jg^=&ilK so 
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[0 009] ge*H$m#£afl'4fc-5<!:§S*^S < 
tt 9 . * fcj£tC4>tt-*-tf * 4+#ftiSSfcfe#f#P>nft t,> 

5$WStt2 0ftfi%JW±jWS[*b<. 2 6tcM*L,< 
(t 4 0SS%fcU:. 9 5fiJt%WTr&S„ 
[0010] *^§8©©Sffi«JH©«JS^<!: 0Ttt. 

ftl>. I I J B. I VB. VB&©7c3t <S i*|ft< ) 
*6«tf*i*dlM*Xtt*©fl:£*©»*© 1 ffiR.l*2a 

«ttttAo«A*mtiwt*. jjB5c*©a*xt«- 

400 •cjfejsrr ij^{t*i^-t-»T * o . 1200 -c*a 
a * & 3fcftistc0§i* u ftt >ma l tcm#x.te*<o< 

©fc»ig|fiS;iaS»4 OO'C-1 2 00 'Cs&iSS* l/t>. * 
fc. a&9BNII*0. iamtiU:*<asl/l>. msx&tt 

[0 0 1 1 ] S6(Cii«tt*ff^r*»«!tSfeWtl/-C 
Cu, Au. AgfCMlS^Fe, Co. N i 3?©jg 

^B^r^oa^fi^tj. tiTK^4c»rn*>©^a 
*»5R*>6S«tifc^j: < a & i a«±eittf bnmftwn 

«?4tC8RSnaM)i£-rS. *-50>tt. 2)±gB7E^©#(* 
Xtt^©^ b^j i KJRHtm* 6 ft *a&tt-?4IS**I 

^jjoA-csaL. ±se^mt4^B©s©±cc^L. #f 
a<fcaH»rBB£©ajsr««aar4. 2) vysm-e 

a-fftcaao. *f^:(c««aan«at»a«tt^«ff 

«"C#*. 8£f4 : f4i©i£lI1±£ISi©S». gSR»«f4 

a*u>. 

[00123 *aa©iE«?5&K& ur^c^nsiEffi 

ixCoO,, LixNiO,. MnO„ LiMnO,. 
LixMn,0„ L i xMn,.,0„ et-V,d,. Ti 

[0013] «iMKfradn«Mc«iima. 
mievro A<t«a«aa stt^Mcaaa. 
-?-tc y ^^^b^a^sjsa^tt A{b^*s« 
s««caa«»K«aa3«fca»?BfMaa<:ffii.»2 

»c ©a©mftfetcfflt» e>tv* fc©-c*nt*t>-rn4>«ffl 



5 

F, ^y^*7-#*-F. S/x*Jl**?-aK*-P. ^ 
1. 2 -to* h^>x£>, l, 2-^K^>x$> 

?^>. 4 1. 3-^**V7^>. 

Fy/k , F 1. 

4 -^^^-2 — ^>d?y 1. 4 T 

;k*^**^F^r£>* w ctie>o^«-eoia^m 

fcttS. IMIilttJ, «AtfLiC10«. Li 
AsF„ LiPF B , LiBF,, LiB (C ( H S ) 4 , 
LiCl, LiBr. Li I, LiCH 3 SO,. LiC 

f,so„ l i a i c i,«3«*tf&*i. cne>oia 

C<t*>r#£. 

[0 0 I 4 ] *jWK«H3hi»»fli»ll»»t 
[0015] 

[ooieiniMi. \^^-7^m^ty^y-)vmm 

»^WM^b. 8 O'er 3 HBWbS CC 
rfliOfc? * -/-Jl/»BB«^ Uv^-JU (m-^U^ 
M*3 8%) 1 5 OS5«:3 O^^UAT^f'b F*» 
ffil 3 5SP<b2 5X7>*-7#7. 5»*«^U 8 
5-Cr 1 0 5ftffim&, SEfar*4il^cfc©fflU 

/Co S6nfctr^^^^#7x>'-;Haffi®{tg5^i 1 
oo-cr3B?H&j£u ?>ya>*ti*m 

iU 2 0 mmx 1 5 mmOS U SS^ ^ J/atcMl 
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jE»«co««:orff«ote. KnymLi.co, 

i^K3^^ h C o CO,§^;H:b"Cffll, <tW? 

a b";u r ^ =3 - ; v % fs t, i r # - ^ ^ ^ riS u ft 
i§«?:^§-ifr8 0 0-ci^rarig^t%tfft 

5. «»t»5*tJW»lfcll 4 ttBEl. 3t 
on/cm^IliemmHSO. SmmO^U^ F 
tcDOE^ML/c^ 8 0 O'Cr 1 0B$[ffl&f£l,/cfc<D£ 

/j-.#*-F©tt«tbl : lS^^»CC^7^^tU>K 
10 9WAL i PF,*lWl»IBlHO*ffllr» 
?c e CCOaKLTfWStifca-f^^lfit-IS 
ScBx-^>^l,fcgL 1. bmA<DJ&Zffil££K>. 
4. 2V-2. 5VOCTrffi«8BESWK8t*ffr> 

tOO 1 7] *Jte^2. SOIHliH«K7*Si9A 

®j£tyx.s- )vmmzmwmm&9t& l . so-cr3 

20 ioo'cr3^HMU t&Bl9&» % f7P> 

^JSSSJiL. SUSS^^>aK:ML^7J^-^ 

mLtcJEmzm^X, aj>ni&*mfr* 1. 5mA© 

5M«rc*o«fftt*tT-*fc. »w«tta:3. 4vr~ 

[0018] nmi3. mmmimmitmmjzty^s 
-jmmb z zfrnrnMStm l . 8o-cr3Bra®{ts# 

fc. H^W? ^ -/-JMBBWk*!* 110 0 'Cr 3RSH 
30 JfiSU f^n>4l«««±U SUSS 

1. 5mAO^m^r^5fi!^i3ffi*tfo/c„ ft 
^OT^<4^3. 2Vr— Sm{4^:<b0, 

[0019] ttsjwi . mmffimm^tcyxs-frw 

BB*ofc©ft8 0 , cr3BIBKfk3-tifc. c^^y- 
;w«jffil!fkft* l i o o # cr3ism««Lr»6ftfc# 
40 ^n>*MpWBtU SUS 

Sfe^iB^. 1. 5mAOS®Sr5&6S«^ffi^f ->fc. 
C<7)i*f§6n/cgfcSSfi«3-4mAh<i:fi<, *fc 

mar cD^tfiScm^e fc^s ft a> o /c 0 

[0 02 0]JtKW2. ^7 7-fh»*tttlWU 
50 >mtfe^ffl^. 1. 5 mA©5£®£r^mi¥fffi£*fo 
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tc. 

[0 0 2 1] 

mmmi 

mmi 
mm 2 

[0 02 2] 

zmmwmi i ib. ivb. vB^*>e»ii«*afeis 
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* [«1] 

* 

ficS^S (mAh) 
7 2 
2 1 
33 
4 
1 2 

10 £*l*«H3H*ft:. XW*^K»;*$A{fr&»**JB 
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